
in an orderly arrangement and are considerably higher 
than the vegetat.ioe teniperature line. In figure 3 tlie 
aver we length of tlis potential growth, or vegetative, 
perio? is compared wit1i the average frostless period for 
the same belts that wem user1 in the c.onstruction of 
figure 2. This shows graphicn.lly for tlic! several belts the 
effect of killing frost in shortening the pntent,ial vegetrt- 
tive period in so far as plnnts thcit are susceptible to frost 
damage or destruction are conoerned. 

Charts VI and VI1 :Show, respectively, the average 
number of days by wliich the otential growinu season 
is shortened in spring and in Fall by frost. &art VI 
indicates the average number of days in spring a.fter 
the veget.ative temperature eriod is reached until t.he 

shows the average number of &ys the first killing frost, 
in fall occurs before the metin dail tempera.ture falls 
below the vemetative value. I t  w-ilfbe noted that t h  
spring and fafi charts correspond to a remarkable degrrr. 

Chart VI11 shows the t.otd number of days that thc 
aver e frostless season is shorter than the vegetative 

It indicates that the only locality in which the 
K%ess season is longer than the vegetative period is 
coniprised in a small area along t,he Nort,h Pacific coilst. 
In most of Washington, portions of up er Michigan, find 

seaboard, killing frost short,ens the vegetative period by 
less trhan 20 days: but in much of the centra.1 portion of 
the country the difference in the two eriods ran es from 
40 to 60 days. From Virginia, dn tucky ,  &issouri, 
and Oklahoma southward this difference increases rapidly 
from 60 to more than 100 days in the northern portions 
of t,he Gulf States. Southward from the upper Missis- 

average date of the last kil F ina frost, while Chart VI1 

much of Minnesota, as well as along t 1 e North At,lant.ic 

sippi Valley to southern Arkansas the tliiference increases 
from 20 to I O 0  days, 01’ from less than one to more thm 
3 mont,lis. 

Figure 5 shows for Clevelnncl, Ohio: ’tVic.hitti. I<ans;. : 
and Atlanta, Ga., i*epl-eseiit:ing, yesper:t,ivel-, 1:egions o l  
small, moderat,e? a.nd Iwge variations, the relnt.ion of the 
frostless season to the vegetative period for ca.ch of the 
80 years from 189s t,o 1917. inclusive. The c1ot.s repre- 
sent the dates of the last, Billin frost in spring m t l  t,he 

show t.he lengt8h of tho frostless season for eac.h year. 
The average dates on which the regetat.ive period is 
reached in spring and passed in fall are shown hy t,he 
vert,ical dash lines. 

This graph permits an int,eresting comparison between 
conditions existing in the vicinity of Cleveland rind t.hose 
near Atlanta. In the former locality the average frost, 
(la t,es agree closely with t.he vegetst.ive t,empera.t,ure 
dates, and consequently the potential growing s;enson is 
not mat,erially shortened by tlie occurrence of frost.. Pro- 
tect.ion of truck crops from frost in this locality, t,lierr- 
fore, would he of less value in lengt,hening t.he growing 
season than fart,lier south. In  the vicinit,y of dt.lanta, 
however, t.he vegetative period is much longer than the 
fro5 t.less period, and consequently harc1.y ve-et,nl:ion, 
such tis winter wains a.nd grasses, has tk niuc.  ’ longer 
growing sea,son &an has vegetation susceptible to frost 
daninge. I t  follows that frost prot,ection can be mu+ 
more profitably racticetl in northern Georgia than 111 
northern Ohio. Eout.11 of At.lanta, the mean tidy t.em- 
perat,ures remain ah \ -e  the vegetntive \ d u e  throughout 
the year. which makes a.n even greater contrast between 
t.hc pot,ent.inl vegetat,ire and frost1e.a~ seasons. 

first in fall and the horixont.al F: mes coiinect,ing the clots 

WEATHEE CONTaOL OF THE PERIODICAL CICADA. 
By WILLIN E. HURD. 

[Daled: \Vnlt.her Boreail. Wsshirwton, I). C., Mar. 29. 1919.1 

Mr, Dixon Merritt c.liaract,erizes the periodical cicada, 
more popularly known ns tlie 13-year or the l i - y ~ i r  
locust, as “the most interesting insect in the ~ o r l d . ” ~  
This interest must lie in the fact of its peculiar life his- 
tory, particularly its long period of hibernation a t  n 
depth of 6 to 31 inches, or sometimes more, under tlie 
surface of the ground, and also more or less in its some- 
what thrillin musical habits during t-he few days al- 

Comparatively little (.lata have een collected concern- 
ing the weather control of this insect, but sufficient in- 
formation is at, hand to permit of some generaIi7 ,a. t’ .ions ns 
well as theories on the subject. The 1’7-gear cica.iIa is 
largely an inhabit,ant of the northern Sta.t.es, while i t,s 
13-year relative is quite as esclusively confined t o  thc! 
South. Since these insects are physically iden ticd, 
except in one. or two minute particulars, it wm very 
reasonably suggested that the southern type probably 
emerges from the nymph state four venrs the earlier 
only because of the more favoring climate, since the 
warmer the weather in eneral the more is the’ develop- 

no intermediate zones of clevelo ment raduatin from 
of 

the Gulf States, to another of a 17-year period along the 
Canadian border, and the two brood types do not c.hanae 
the length of their hibernation periods, except for di&t 
individual and local diversions, even in the median 
regions where they overlap. As early as 1881 and 1SS5 

t lowed it in w a ich to dwell amon st the haunts of men. 

ment of the individual ? acilitated. However, there are 

one of a 13-year period along t R %  e sout ern borcers f 

___- - .- . . . . . .- . . . - _. -. . _ _  .. . . _- - _ _ _  - - 
I The ‘-1i-Year h i s t “  in 1919. 1’. 8. Dept. of Agr. C%r. 12;. p.:I. 

Prof. Riley made esperimcnts2 wit,h the two vcwjetios l o  
determine whether each, if tmnsplantetl from t,he outer 
estrenie of i h  own to that of the other’s habitat.. \vouIcl 
cliange its date of emergence to conform to tlitit of the 
other under hhhe wjdtd~ differing r.ljma.tic jnfluenws. 
When the t.inies of emergence arrived, trained nhserrerr-. 
kept wut,ch of the arms where l.he little colonies hati 
been t,ra.nsplnntetl, but unfort~una~t.ely they ob tainetl no 

ositive results upon which t.n base definite conclusions. 
go  far as weather or climatk control of t,he cicada in  
concerned, howel-er, t,he following c0nc.ret.e rules may bc 
licce t.ed : 

d t l i  clirutitic. conciitions iiorrnai], Iwoocir. will nppoiir 
acaortlirig to scheduled time. 

Wit.11 cliniat,ic coiiditioiis nhiiormallj warm or cnltl 
during t.he period of hiberritr t,ioii t,he broods rimy npprar 
ti. few dags mrlicr or h e r  t.han t,he schetliilrcl t,inie. 

T I I  addition, cool wenther int.erveiiiiig while t,he hroods 
tire emerging will cause n de1a.y in the sppenrmce o f  
those not  a,lready 

The southernmost, members of rt brood will sometimes 
a 1pen.r from a few days to three or four weeks in advance 

di t,ions. 
Some int,eresting iiist,ances of Rccelerat,ed emergence 

have h e e l 1  nhservecl. At, Belvitlere, Ill.,4 a11 old applc 
orchard, in which a swarni of cicadas had lived in ISSS, 
was grubhed up a few pears llit.er nird the ground covered 

o 1 ths northernmost., depending upon ternptm ture cnn- 
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with greenhouses. This arm was t,hus artificially warmed 
and protect.ed! niid t.he hiberiiat,ing insech hdwelling 
clue to emerge in 1905, irppeared a year earlier in quanti- 
t.ies in the greenhouses. At. Altoii, a certam soil will watch for them next year. 
area. was equip ed with underground flues for forcing 
vegct.ahle~, i3.11$ the hewt m.used t,he cicadas within 
range of its influence t.0 nppem in March instead of in 
May. 

lay nn important part in the Crnitrol of 
this insect. 'he story of a 13-year swarm h o w n  as 
h o d  19, which a peared in Tennessee in 1894, is nn 
int.erest,ino one, an( the concluding chapter is espect,ed 
tn he rcn8 in 1920. Light frosts occurred in the eastern 
~ i i d  central portions of the Sta.t.e on May 29, 1894, while 
the cicadas were coming forth, arid large numbers of 
the bender arrivals perished from cold without la~iiig 
eggs. Singula.rly enough, upon the reappearance of the 
brood in 1907,011 the 38th of  Map, frosts were even more 
widespread thm in the preceding instance, and such 

numbers of tslie insect~s were dest,royed thn.t very few if 
any of their descendaiita may remain to greet the inter- 
ested Observers from the Department of Agriculture who 

There are many cicada broods in various stages of  
development under the soil of t8he United States, nrid 
the largest of the 17-year broods is re aring to a y r  
over a coiisiderable t.errit,ory east of t i e  hississippi irer 
this spring. The nymphs a.re already lying near the 
surface in and about the District of Columbia., awaiting 
the time to crawl forth into t.he daylight. and scmmble 
for trees and bushes in which to shed t,heir pu a.1 skins. 
The usual time of appea.rance is during the ast, week 
or ten days of May, but some entomologists are wonder- 
ing if they may not arrive a few days earlier than usual 
this spring, owing to t,he extraordinarily open winter. 
Still, it  is also suggested, a.nd that bv one of our meteor- 
ologist.s, tshhnt t.he probable more rapid development of the 
insects this year may go only t.oward offsetting the as prob- 

. ..- . . . _ . _ . _ _ . I -  nble retardation due to the cold of the preceding winter. 

B I BLI OGRAPHY. 
BECEZPT ADDITIONS TO TEE WEATEEB BUBEAU LIBBABY. 

C. FITZEUGH TALYAN, ProfesRor in Charge of Library. 

h o s t  ma.y 

P 7 

3 Ihid., p. W. 

The following hare heeti selected from among the 
titles of books receii tly rereired BS represen t.ing those most, 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies: 
Aldrich, L oyal] B[laine]. 

The re A ecting power of clouds. \Va*hingt.on. 1919. 1). I . ,  9 p. 
chart, ta41es. 24) CUI. Rniitllsoniau niiscellaneous collections. 
Volume 69. no. 10. (Publication 2.550.) [Abst.rac:t in March. 
1919, REVIEW.] 

The Smitlivonian eclipse expedit.ion of June 8. l!j 18. Wwhinigton. 
1919. 17 p. plritm. charts. tables. 35 cm. [Cf. pp. 5-16 
in January, 1919, REVIEW.] 

Alfaiii, Guido. 
Note ed mervazioni sui t.erremoti della regione lit,toranea driatica 

nell'agosto del 1916. Fireme. 1916. 47 p. maps. tables. 
24 cm. Pubblicazioni dell'0sserratorio Simeniaiio dci PI'. 
Scolopi, Num. 133. 

Alt. Eugen. 
Meteorologie fiir Yljeger. Berlin. 1817. viii. 1lfi p. plstes. 

rharts (part. fold.) tables. d i m .  151 rm. 
Australia. Commonwealth bureau of meteorology. 

Results of rainfall observations made in South Australia and the 
Northern Territory, including all available annual r&infall totals 
from P99 stations for all years of record up1.0 1917, iRit.h maps ant1 
diagrams: a h ,  appendices, presenting monthly and yearly 
meteorological elements for Adelaide and Darwin . . . Mei- 
bourne. 1918. 421 p. fold. map. charts. tables. 311 cn. 

hnuario nieteorolyico de C:hile, 1914-1916. Hantiagn de 'liilr. 
1916-1918. 4 v. plates. tables. 27-37 cm. 1915 in 2 prrt,~. 
Part 1 in Spanish and German. Publicaciones Nos. 19. 2, 35, 
26. 

Lluvias cn 1916-1917. Sant.iagn de (!bile. 1917-1918. 2 v. 
tables. fold. d i w .  204 cm. Secrion IluvirF. Puhlicwioii 
Xos. 33,24. 

Chile. Instituto meteorolbgico y geofisico. 

Coit, J[ohn] Eliot. 
C'itriis froit,s; an account of the cit.rus fruit industry wit.h special 

reference Do California requirements and practices and similar 
ronditions. New York, 1917. xx p., I . ,  520 p. front.. illiis. 
chart. tables. 19) cm. Bibliogmph . 461-503. [Chapter 
?.-Citrusgeography and climrtolngy o&aEfornia. Chapter 14. - 
l+ost. and orchard heating. J 

Day, Walcott. 
Influence of the ocean on At.lantic C!ity's climate. (Excerpfed 

from Mlantic City, Official' publicahon of the Atlantic C.!ity 
c'hambeiof commerce. Feb. 1919. No. 48. p. 12.) 28) rm. 

Meteorologisk aarbog . . . hnnuaire mtWorologique. partie, 
1916; lEre partie, 1917. Eijdbenhavn. 1918. 2 v. tables. 
31 cm. 

Denmark. Meteorologiske institut. 

EkelW. G6sta. 
Btudier over Gavbkns hydrografi och samband med vattenomri- 

deta ekonomiskr geografi. Stockholm. 1918. 2 p. l., 124 p. 
illus. fold. maps. charts. tables. 314 cm. A t  head IJf  
We:  Neddelanden frin Hydrografiska byrhn. 9. Liiillor orh 
litterat.ur, p. 99-101. %sum6 in French, p. 101106. 

I1 clima di Gorizia ne1 quarantacinquennio 1870-191:. Torino. 
1919. 11 p. 8 tables. 374 cm. (Est.ratto !a1 Bollettino 
bimenvuale '' della 8ociet.h meteorologica italiana. Anno 

Eredia, Flipppo. 

1917-N. 6-9.) 
France. Service m6teorologique aux a r d e s .  

0rgauisat.ion & fonctionnement des sect,ions de sondages par le son. 
Paris. 1918. 78 p. illus. diagm.. (part. fold.) 
charts. map. 27) cm. At hea!%%lc: Serwce g60gmphique 
de 1' armbe. [A new aerological mcess for observing the move- 
ment of air currents by meam OF pilob-balloons equipped with 
audible signals. See p. 70 of this REVIEW.] 

The registration of earthquakes and press dispatches 011 earth- 
i uakeN from January 1. 1918, to Januarv 1, 1919, by F. A. Ton- 
dorf. W'ashing@n. [1919] 91. p. tables. 23 cm. Bulletin of 
the Seismographic st.at.ion no. 3. (Georgetown Univewity piibl. 
Fifteenth series. Eo. 3.) 

Georgetown University. Seismographic station. 

Gockel. A[lbert]. 
Beit,- ziir Kenntnis von Farbe uud Polariedon des Himmela- 

lichtes. tables. 334 cm. (Sonderilruck a m  Annaleu der 
Physik, 4 Falge, Bd. 56. 1918. p. [617]-6:38.) 

Great Britain. Civil aerial transport committee. 
Reports of t.he Civil aerial transport. committee with appeudiiw . 

London. 1918. 33 p. 33) cm. [Iwucd by Air ministry. 
Mcteorology, p. 46, 50-51. 58, 78-79. Reviewed in t,his imie id 
the Mo. Wer. Rev. p. 80.1 

Great Britain. Meteorological o m .  
Instruct,ions for the iise of lightning rec:orderP. [Lundon. 1910.1 

3. p. plate. cliagm. 34 mi. The observers' handbook, Supple- 
ment. M. 0. 191a. 

The observer's Iiandbook . . . Annual edit,iou. 1918. London. 
1918. xxviii. 139 p. plrtaq. illus. tables(part. fold.) 25 cm. 
M. 0. 191 (1918). 

Syllabus of. weather study for element,ary schools. London. n. d.  
4 typewritten sheets. 33 rm. Cir. E. 01. 

Great Britain. Naval meteorological service. 
Naval meteorological service cloud at.lm. Prepared by Hydro- 

praphic department,. hdmiralt,y. under the superintendence of 
kear Admiral J. F. Parry. [Loiidon] 1918. p. 1. 14 col. plates. 
481 x 39 cm. [Large colored prints of oil paintings by G. A.  
Clarke.] 

Guidi, Pietro. 
terremot,i hcchese (anni 111%1916.) Liicca. 1915. 58 p. 
34j  cm. A t  head of title: Pubblicazioni dell' Oaservatono 
Ximeniauo dei PP. Scolopi, Firenze. Num. 120. 


